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Glass ceramics are polycrystalline materials of fine microstructure that are 
produced by the controlled crystallization of a glass. The previous review of 
other researchers revealed that knowledge and expertise has been accumulated 
on the process of transformation of silicate waste into useful glass ceramic 
products. The aim of this research is to study the thermal diffusivity of a glass 
ceramic made from a mixture of soda lime silica and coal fly ash. The effect of 
sample compression pressure, sintering temperature and sample composition 
on the thermal diffusivity value was investigated in detail. All samples were 
measured using the Laser Flash Apparatus (LFA), X-Ray Fluorescence (XRF), 
Scanning Electron Microscopy (SEM) and X-ray Diffraction (XRD). 
 
It was found that the thermal diffusivity value of the samples is dependent on the 
pressure, sintering temperature and sample composition. Higher sintering 
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temperature, coal fly ash content and compression pressure resulted in higher 
thermal diffusivity value. The experimental results showed that the thermal 
diffusivity value is in the range of 0.102 mm2/s to 0.858 mm2/s. As the ambient 
temperature increased from room temperature up to 300°C, the thermal 
diffusivity values were also increased. This suggests that thermal diffusivity is 
basically influenced by phonon interaction that determines the phonon mean 
free path.  
 
The density value and linear shrinkage increase as the coal fly ash content and 
sintering temperature increased. XRD results revealed the formation of Diopside 
(CaMgO6Si2) and Wollastonite (CaSiO3) phases. 
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Kaca seramik merupakan bahan polihablur halus yang dihasilkan oleh aktiviti 
penghabluran kaca yang terkawal. Kajian terdahulu oleh para penyelidik 
mendedahkan bahawa pengetahuan serta kemahiran telah digabungkan dalam 
proses transformasi sisa kaca kepada produk kaca seramik. Sasaran kajian ini 
adalah untuk mengkaji kadar keresapan haba bagi kaca seramik dengan 
campuran yang terdiri daripada soda kapur silika dan abu terbang arang batu. 
Pengaruh tekanan yang dikenakan pada sampel, suhu persinteran dan 
komposisi sampel terhadap kadar keresapan haba dikaji secara terperinci. 
Semua sampel diukur dengan menggunakan Laser Flash Apparatus (LFA), X-
Ray Fluorescence (XRF), Scanning Electron Microscopy (SEM) dan X-ray 
Diffraction (XRD). 
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Didapati bahawa nilai kadar keresapan haba yang didapati adalah bergantung 
pada tekanan terhadap sampel, suhu persinteran dan komposisi sampel. Lebih 
tinggi suhu persinteran, jumlah kandungan abu terbang arang batu dan tekanan 
yang diberikan terhadap sampel, lebih tinggi kadar keresapan haba. Keputusan 
kajian menunjukkan bahawa nilai kadar keresapan haba didapati di dalam julat 
0.102 mm2/s hingga 0.858 mm2/s. Apabila suhu persekitaran meningkat 
daripada suhu bilik sehingga mencapai 300 °C, nilai kadar keresapan haba juga 
meningkat. Ini menunjukkan bahawa kadar keresapan haba pada dasarnya 
dipengaruhi oleh interaksi fonon yang menentukan jarak bebas purata fonon. 
 
Nilai ketumpatan dan pengecutan linear meningkat apabila kandungan abu 
terbang arang batu dan suhu persinteran meningkat. Keputusan XRD 
menunjukkan pembentukan fasa Diopside (CaMgO6Si2) dan Wollastonite 
(CaSiO3). 
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